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Crowdsourcing and volunteered geographic information (VGI) can improve the way we collect 
information about the world we live in, but they are not without limitations. Traditionally sourced 
geographic information (GI) is implicitly trusted due to the authority of its source, whereas VGI often 
lacks trust. The lack of trust in VGI stems from the very nature of crowdsourcing where many 
sources of information form a heterogeneous crowd that in turn produces information of 
heterogeneous quality. Improving the trust of VGI requires knowledge of its quality and the 
reliability of its sources and collection methods. To improve the trust of VGI, a model is proposed to 
assess the quality of its spatio-temporal and semantic components and the reliability of the 
individual producing the information and their collection methods. The proposed model is analysed 
through a case study with the collection of VGI representing walking and biking tracks. The case 
study employs the proposed model to generate trust ratings of the collected VGI. Comparisons of 
the modelled trust and established baseline trust outline improvements in the trust of the VGI 
through the model. Measurable improvements to the trust of VGI are expected with the 








The concept of crowdsourcing has come to fruition in recent years thanks to the proliferation of web 
2.0 and supporting technologies. Crowdsourcing has changed the landscape of information 
collection and dissemination from a top-down flow of information from producer to users, to a bi-
directional model where information users may also be producers (Coleman, Georgiadou, & Labonte 
2009; Heipke 2010). A geographic application of crowdsourcing is the concept of volunteered 
geographic information (VGI) (Goodchild 2007), where geographic information (GI) is actively 
created by a crowd, in many cases the general public, for a common cause. VGI differs from 
traditional GI in its potential for many sources of information. Traditional GI is often collected by 
agencies for their own needs or to on-sell as a product, whereas VGI is collected by individuals within 
the crowd working towards a common goal (Flanagin & Metzger 2008). Traditional GI sources may 
be implicitly trusted as they hold authority over the data they are collecting, whereas VGI may lack 
trust due to its very nature. This paper presents a model to improve the trust of VGI through 
assessments of its quality and the reliability of its sources and collection methods. 
 
2. Trust in Volunteered Geographic Information: 
Trust of VGI is in knowing the quality of the information and the reliability of its source. VGI quality is 
a combination of its spatio-temporal and thematic accuracy, completeness and consistency (Haklay 
2010). Trust may be based upon understanding its spatial, temporal, and thematic accuracy through 
quality assurances and assessments (Bordogna et al. 2013; Goodchild & Li 2012; Ostermann & 
Spinsanti 2011). With all GI, assessing the quality relies on predetermined quality benchmarks 
specific to the domain and purpose of the information. Defining quality benchmarks for VGI is 
challenging as the purpose of the VGI may not be known and the domain may be broad, leading to a 
lack of knowledge of the quality of the VGI and in turn a lack of trust. Many VGI applications assure 
the information quality through concepts such as Linus’ Law (Goodchild & Li 2012) and consensus 
crowdsourcing (Kamar & Horvitz 2012), both of which require a large and active crowd. VGI quality 
may also be assured by constraining the information that can be collected, but knowledge that does 
not fit within the constraints may be lost. In addition to quality, trust in VGI requires reliable 
information sources and the collection methods. VGI sources are volunteers with varying levels of 
expertise and motivation, forming crowds that are heterogeneous in nature, that in turn produce 
VGI that is heterogeneous in quality (Bordogna et al. 2014; Elwood 2008; Haklay et al. 2010). As VGI 
sources are often numerous and unknown, the reliability of the sources must be explicitly measured 
to improve VGI trust. The reliability of a VGI source can be determined through their reputation 
within the VGI project, or expertise in the VGI domain, both of which may be difficult to quantify. 
Many VGI projects make use of source reputations to improve VGI trust, such as the USGS project 
“The National Mapping Corps”, where individuals are assigned levels of authority based on their 
quantity of data submissions (McCartney, Bearden, & Newell 2013). Understanding the impacts of 
collection methods on VGI quality also improves VGI trust. For example, the collection of VGI 
through a smartphone application can yield varying spatial accuracies depending on the location 
capture technique used, where the differences between the accuracy of an Assisted Global 
Positioning System A-GPS feature and one derived from a cellular network may be in the order of 
hundreds of metres (Zandbergen 2009). As improving the trust of VGI requires knowledge of its 
quality and source reliability, robust quality and reliability assessments are required. Assessments of 
the spatial, temporal, and thematic components of VGI may be derived from assessments of 
traditional GI, whereas assessments of the reliability of the source and collection methods are 
specific to VGI. Many VGI examples in the literature contain project specific methods to improve VGI 
trust that are driven by the project domain and purpose.  
 
3. Proposed Model: 
The proposed model aims to improve the trust of VGI through assessments of the quality of VGI and 
the reliability of its source and collection methods. In doing so, the model is intended for use with 
unconstrained VGI to ensure knowledge is not lost through the VGI collection. The quality of VGI is 
determined through assessments of its spatio-temporal and semantic components describing where, 
when and what the feature represents.  The reliability of the source and capture methods are 
determined through assessments of metadata collected alongside the VGI detailing who collected 
the VGI and how it was collected. This gives the model four main components; spatio-temporal, 
semantic, social, and methods. The proposed model does not aim to improve the quality of VGI, but 
through knowing the VGI quality and having trust in the VGI, potential users of the information will 
have confidence in its limitations.  
 
4. Case Study: 
 
The ability of the proposed model to improve the trust of VGI is assessed through a case study. The 
context of the case study is VGI representing walking and biking tracks; chosen as it has the potential 
to create spatio-temporally and thematically rich VGI about entities the general public actively use. 
To ensure rich VGI is collected for the case study, a corresponding, detailed data model has been 
established. The base data model employs the Local Government Geospatial Alliance’s (LGGA) 
National Tracks Schema (Local Government Geospatial Alliance, 2014), designed to normalise 
walking and biking track information across New Zealand. Expanding upon the National Tracks 
Schema, the data model includes fields that represent additional information about the VGI feature, 
for example the activity the individual is using the track for, or metadata about the VGI source and 
collection methods. Complex geometries including multiline features and points of interest recorded 
alongside the track feature are also catered for in the data model. The case study collects VGI 
through Android and web applications created specifically for the project. These platforms were 
chosen to allow the crowd to collect VGI in the field through Global Positioning System (GPS) and 
also edit the VGI and digitise new features. The multiple VGI collection methods provided by the 
applications allow for the collection of metadata on the use of each application and their influences 
on the trust of the VGI. Additionally, the applications collect metadata on the source of the VGI such 
as the individual that originally created a feature and the individual(s) who edited the feature. This 
information will construct reputations of the VGI sources to be assessed by the social component of 
the crowdsourcing model. Along with the crowdsourcing application, the case study employs a 
crowdsourcing model to assess the four main trust components of VGI; spatio-temporal, semantic, 
social and methods. The crowdsourcing model assesses the VGI and metadata by comparing and 
contrasting it to related information, generating quantified trust ratings for each assessment and 
trust component of the VGI. The analysis portion of the case study determines the extent to which 
the crowdsourcing model components improve the trust of the VGI. These assessments utilise 
benchmarks of quality for each model component determined through quality elements of 
authoritative track GI, and a baseline trust value of the VGI. To determine the baseline trust of the 
VGI, the result of each assessment is observed individually as a baseline trust rating and compared 
to the modelled trust rating comprised of the ratings from the remaining assessments. This approach 
is employed to outline any improvements in the trust of the VGI through the use of the 
crowdsourcing model and to ensure self-referencing trust ratings are not introduced into the 
analysis.  
 
5. Expected Results: 
Measurable improvements to the trust of VGI are expected with the introduction of the 
crowdsourcing model, with varying degrees of improvement across the model components. It is 
hoped that improvements to VGI trust supplied by the model components coupled with the cost and 
complexity of each component will form an understanding of each component’s value.  
 
6. Conclusion: 
Crowdsourcing has the potential to improve the way we collect information about the world we live 
in, but it is not without limitations. Due to the very nature of crowdsourcing and VGI there are often 
many sources of information from a heterogeneous crowd, resulting in a lack of trust of the 
information. Improving the trust of VGI requires knowledge of the VGI quality and the reliability of 
its sources and collection methods. This paper presented a model to improve the trust of VGI 
through assessments of the four main trust components of VGI; spatio-temporal, semantic, social, 
and methods. The presented case study aims to collect VGI through Android and web applications to 
analyse the extent to which the proposed model improves the trust of VGI, outlining the value of the 
model components.  
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